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The mitochondrial Italian Human Proteome Project
initiative (mt-HPP)t

Andrea Urbani,**® Michele De Canio,”* Ferdinando Palmieri,” Salvatore Sechi,®
Luca Bini," Massimo Castagnola,” Mauro Fasano,” Alessandra Modesti,'

Paola Roncada,” Anna Maria Timperio,‘ Luigi Bonizzi,“ Maurizio Brunori,'
Francesca Cutruzzola,' Vito De Pinto,”™ Carmine Di llio,"® Giorgio Federici,”
Franco Folli," Salvatore Foti,” Cecilia Gelfi,” Davide Lauro," Antonio Lucacchini,”
Fulvio Magni,"” Irene Messana,” Pier Paolo Pandolfi,” Sergio Papa,” Piero Pucci,”
Paolo Sacchetta® and the Italian mt-HPP Study Group-Italian Proteomics
Association (www.itpa.it)

Mitochondria carry maternally inherited genetic material, called the mitochondrial genome (mtDNA),
which can be defined as the 25th human chromosome. The chromosome-centric Human Proteome
Project (c-HPP) has initially focused its activities addressing the characterization and quantification of
the nuclear encoded proteins. Following the last International HUPO Congress in Boston (September
2012) it was clear that however small the mitochondrial chromosome is, it plays an important role in
many biological and physiopathological functions. Mutations in the mtDNA have been shown to be
associated with dozens of unexplained disorders and the information contained in the mtDNA should
be of major relevance to the understanding of many human diseases. Within this paper we describe the
Italian initiative of the Human Proteome Project dedicated to mitochondria as part of both programs
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We needed a mt-enrichment procedure standardization

* To address the need of our proteomics community to analyse
complete mt-proteomes ( including Matrix, IMM, OMM and IMS
proteins)

* To perform reliable comparison of data from different
laboratory
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Label free shotgun “bottom up” proteomics
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Top subcellular locations and submitochondrial
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Mapping on the functional mt-proteome
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Mapping on the functional mt-proteome
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We do not draw unique consclusions
but:

- We compared suitable procedures to achieve effective MS analysis of
mitochondrial proteome, defining guidelines for different experimental
designs, irrespectively of MS technological platforms available

Standardization action will contribute to mt-HPP and B/D-HPP

*We added several mitochondrial datasets to specific proteomics KB
(e.g. Proteome Xchange) as reference for future proteomics studies

*We integrated proteomic results from the functional point of view
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ABSTRACT: The Mitochondrial Human Proteome Project aims at under-
standing the function of the mitochondrial proteome and its crosstalk with
the proteome of other organelles. Being able to choose a suitable and vali-
dated enrichment protocol of functional mitochondria, based on the specific
needs of the downstream proteomics analysis, would greatly help the
researchers in the field. Mitochondrial fractions from ten model cell lines
were prepared using three enrichment protocols and analyzed on seven
different LC—MS/MS platforms. All data were processed using neXtProt
as reference database. The data are available for the Human Proteome

Mapping on the
mitochandrial
functional

Project purposes through the ProteomeXchange Consortium with the iden- 10 Cell lines 3 mitochondrial enrichments proteome
tifier PXD007053. The processed data sets were analyzed using a suite of
R routines to perform a statistical analysis and to retrieve subcellular and submitochondrial localizations. Although the overall
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